Abstract. In this paper we present initial results in utilization of TPMS (Tire Pressure Monitoring System) for collecting traffic data and deriving traffic information, i.e. travel times. The obtained results show that current detection ratio is less than 5 % and the obtained travel times are in consistency with referent data. The experiment is performed on DLR test track in Berlin. In particular, architecture of TPMS receiver is proposed. Next, the algorithm for reducing data redundancy and for deriving traffic information is introduced. Finally the obtained results are presented.
Introduction
Traffic and transportation management is of significant importance for ensuring and improving the mobility of the people in our cities. With this respect the most important issues are: efficiency, safety and environmental concerns. The process of collecting data from the traffic is the base for deriving traffic information, further processed to augmented traffic information and finally used for traffic control. However, there is a long-standing interest in developing novel technologies, which are able to provide higher quality traffic data with lower implementation and maintenance costs. Classical technologies applied for data collection are for instance: inductive loops, laser scanners, radars, etc. One of the technologies able to fill the gap between the direct and indirect principles is TPMS (Tire Pressure Monitoring System). We assume TPMS can provide direct detection based on wireless technology with the simplicity typical for indirect approaches. TPMS utilization for traffic data detection was first discussed in [8] [9] .
Until now, no practical results of deriving traffic information using TPMS have been published. In this paper, we will present our initial results in this field. Section 2 gives an overview of TPMS operation. The basic principles of the approach are given in Section 3. In Section 4 we explain the methodology used in our experiment which concerns the following: learning about TPMS sensors by performing reverse engineering, designing a receiver for TPMS signals and finally installing receivers on the gantries at the test track. The processing of the collected data is presented in Section 5. There, we provide a solution solution for the problem of data redundancy. Finally, in Section 6 the results of deriving travel times on a test track are given.
Tire Pressure Monitoring System (TPMS)
TPMS is an electronic system used for measuring and monitoring air pressure inside pneumatic tires. Although safety concerns were the primary reason for the usage of TPMS, they can also improve the efficiency of fuel consumption and the lifetime of the tire. TPMS became mandatory for all new vehicles as of September 2007, while in the EU, all new models since November 2012 as well as all new vehicles from November 2014 must be equipped with TPMS [10] . The regulations in other countries South Korea, Russia, Indonesia, etc., will also request obligatory usage of TPMS in the future [10] . There are two principles of measuring tire pressure: indirect and direct. Indirect principle, iTPMS, derives pressure value using ABS sensors for angular speed of the wheel. As iTPMS does not perform any wireless activity, it cannot be used for collecting traffic data and thus will be not in the focus here. Direct TPMS, in the following text referred only as TPMS, use the sensors that are measuring absolute pressure and temperature values inside the tires. The operation of TPMS has already been described in [8] , [10] and only brief description will be given here. The sensors are installed on the rim, usually inside the tire. The connection between sensors and ECU (Electronic Controlling Unit) is established via receiving unit, using radio link. Sensors transmit their data periodically. The typical value of the
